The occupational health nurse (OHN), in addition to the multifarious duties of his or her position, may find that the job occasionally encompasses a variety of infection control duties. The role of the OHN will of course vary depending upon the position in the organizational structure and the degree of responsibility and authority granted in investigating employee health-related problems.
In the occupational health setting, groups of people working together may be consuming food obtained from the same sources, particularly if there is an on-premise eating establishment or vending area. Should the number of persons reporting gastrointestinal symptoms become significant with an eating place as a common denominator, then food-borne illness might be suspected, particularly if the following are true:
• The outbreak seems to be confined to employees and there is no indication that their families are involved.
• There is no known outbreak of a virus in the community that would cause similar symptoms.
If illness from a food-related source In a food service operation is suspected, the OHN may be the first, and possibly the only, health care team member who is involved. Depending on the circumstances, personnel from the Public Health Department may be called in, but there may be occasions when the entire process is handled by the OHN collaborating with management employees from the food service operation.
114

INVESTIGATION
Whether the OHN'is the initial or the only investigator, some resistance might be encountered since she or he may be viewed as an unwelcome intruder. An underlying attitude could be, "You stick to Nursing and we'll take care of the cooking," What might not be realized is that the health of an organization's workforce is very much within the realm of the OHN.
An OHN who is sensitive to people will realize that an investigator of any If illness from a foodrelated source . . . is suspected, the OHN may be the first, and possibly the on~health care team member who is involved.
kind represents a threat to most people, especially if the circumstance involves a suspected wrong. A little diplomacy and a helpful non-threatening approach will usually yield the best results. The demeanor of an investigator plays an important role in her reception. The hard-nosed inquisitor type of approach will certainly be met with a defensive resistance and probably adversely affect accurate data collection. A low key, "I am here to help you" or "Let us pool our knowledge and work this out together" would probably be the attitude that would establish rapport and elicit maximum cooperation.
While a systematic investigation is necessary when food-borne illness is suspected, possibly of even greater importance is the day-to-day surveillance required to prevent an out-break from occurring. At the risk of sounding trite, "prevention is the best medicine" and "a chain is only as strong as its weakest link," In preventing food-borne illness, it takes a Columbo-like persistence and attention to detail to discover the weak links in the frequently insidious chain of infection. This chain consists of three interlocking links: the presence of pathogenic organisms; a susceptible host; and a mode of transmission.
The weak links in infection control in food service can frequently be traced to employee practices which usually result from a lack of knowledge or understanding. The typical food handler is very likely unconscious of his or her breaks in aseptic technique. Important in combating this awareness deficit is comprehension of the principles involved, dissemination of necessary information, and ongoing prospective and retrospective surveillance. While the food handler cannot be expected to have the skill of a microbiologist, he or she should possess a working knowledge of the basic principles of the epidemiology of food-borne illness. The OHN, as a consultant and educator, can provide invaluable assistance in this area.
EFFECTIVE TRAINING
Many food service operations are staffed by transient employees, there, fore, training may be minimal or nonexistent. Ideally, infection control training should be included in the employee's orientation and ongoing inservice education, but this is not always done. Since supervisory personnel probably have a lower turnover rate, the training could be directed to them. They, in turn, could educate as they supervise, or at least provide adequate surveillance. The
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OHN could be of assistance by providing simple but effective training. The training need not be complex or involved but at the completion, the trainee should be able to demonstrate an understanding of the following:
• That food contaminated with pathogenic organisms or toxins can become a vehicle for foodborne disease.
• That food can become contaminated by: raw foods of animal origin, food handlers, equipment, foods from unsafe sources and pesticides.
• That improper food preparation and service procedures can lead to disease outbreaks.
• That they have learned how to prevent pathogenic agents and poisonous agents from getting into foods.
• That they have learned time-temperature exposures that will kill pathogenic agents.
• That they have learned procedures that inhibit multiplication of pathogens.
The degree of comprehension of these objectives can be assessed by giving a post-test at the completion of the training and by supervisory surveillance of on-the-job practices (Centers for Disease Control, 1983) .
It would be ideal if there were some way to assure that the nation's food supply, particularly that of animal origin, were free from pathogenic organisms. Improved food processing technology and the discovery of a practical method of controlling pathogens in animals will most likely lower the incidence of food-borne illness in the future (Davis, 1980) . At this time, however, proper procedures carried out by knowledgeable cooks and food handlers are the best protection. Food must be handled with the knowledge that organisms are present, and that the opportunity for growth must be minimized.
CLOSTRIDIUM PERFRINGENS
To prevent growth of Clostridium pertringens, meat and poultry must be cooked at temperatures sufficient to kill the vegetative form and kept above 140°F (60°C) until eaten. Claude compounded his errors by setting the holding temperature on the serving line too low. If it is to be held a few MARCH 1986; VOL. 34, NO.3 hours before serving, it should be promptly refrigerated in shallow containers and cooled quickly to an internal temperature of 40-45°F (4.4-7.2°C) (Mahaffey, 1981) .
Clostridium perfringens organisms are ubiquitous. They are found in the intestinal tract of healthy humans and animals, in soil, water, and dust. They can survive over a wide range of temperatures and it is virtually impossible to reduce their incidence. Therefore, it should be assumed that either the vegetative form or spore is pres-ent in many foods (Mahaffey, 1981) .
Another weak link for poor Claude was the cutting board. Wiping the board with a damp cloth (which was also probably contaminated) may have made it look better but did not remove the organisms that remained from the cutting of the raw meat. As a result, the cooked chicken was recontaminated. Different cutting boards should always be used for raw and cooked foods.
Unfortunately, the breaks in correct procedure in this example are com-mono This cook was probably unaware of the potential danger that he created. Education and surveillance by an alert supervisor could have made a difference. (Arena, 1974; Davis, 1980; Wyngaarden, 198£2) .
ENTEROTOXIGENIC STAPHYLOCOCCI Eggs can also be the mode of transmission for other organisms causing gastroenteritis. An incident at a church Easter egg hunt in California is an example of how eggs that were probably safe after cooking can be re-contaminated. Approximately 3600 eggs were hard cooked and dyed three or four days before the hunt. Since the church had no refrigerator large enough to accommodate that mission of Salmonella. Eggs with cracked shells should not be used, particularly in a product that will not be thoroughly cooked. Even though shells may have no visible cracks, there is no guarantee that the egg is free from contamination. Viable salmonella organisms have been isolated from raw eggs whose shells have appeared intact. As a precaution, all eggs should be heated to a temperature sufficient to coagulate the egg white. quantity of eggs, they were stored at room temperature. Not many hours after the hunt, hospital emergency rooms were treating children who were brought in with vomiting, cramps, and diarrhea. It was estimated that 300 people were infected. Fortunatel'fJ all survived but some children required hospitalization and IV fluid replacement (Tufts, 1985) . Investigation revealed that the same rare strain of enterotoxigenic staphylococci found in the eggs was present in the stools of some of the children and in the nose and throat of the cook who prepared the eggs. The investigators reconstructed the method used to prepare the eggs and showed that when water used to cool the eggs was inoculated with staphylococci, rapid growth of organisms and enterotoxin production occurred within the cooked eggs. Studies have demonstrated that heated eggs can absorb an average of 2 ml of water after 15 minutes of cooling in water. A Symptoms OF MOST FREQUENT OCCURRENCE Salivation followed by nausea, vomiting, retching abdominal cramps and diarrhea.
Diarrhea and abdominal pain, nausea common but vomiting rare as are headache, chills and fever.
Headache, fever and chills may be initial symptoms, Usually followed by abdominal cramps, nausea and diarrhea in form of persistent watery stools, Vomiting, prostration, muscle weakness, faintness and thirst usually occur.
Causative Agent
Salmonella
Staphylococcus Enterotoxin
Clostridium Perfringens 2
SALMONELLA
Another frequently occurring type of food-borne contamination is caused by Salmonella of which there are over 1700 serotypes (Axnick, 1984) .
Typhoid fever, caused by Salmonella typhi, was once a much feared and prevalent disease. Since this organism only infects humans, its control has been managed by proper sewage disposal, pasteurization of milk, maintenance of unpolluted water supplies, and exclusion of chronic carriers as food handlers. All of these measures have resulted in a steady decline of typhoid in the United States from 5593 cases in 1942 to 398 cases in 1977. Confirmed non-typhoid salmonellosis has, however, increased during the same period. Since the milder salmonella-caused enteritis is rarely reported, it is estimated that the 27,850 cases of confirmed salmonellosis in 1977 actually represents more than 2 million cases each year (Davis, 1980) . Non-typhoid Salmonella organisms are widely present in the intestinal tracts of humans and animals. Shellfish from contaminated waters, meat, poultr'fJ and eggs are carriers, with domestic fowl as the most frequent source. Contamination occurs in a continuous cycle. The bacteria are excreted by animals and humans and are found in manure-contaminated soil and sewage polluted waters. During the processing of animal products, contamination may be spread by means of employees and equipment. Improperly processed by-products from slaughter made into animal feed can transmit viable organisms back to farm animals and pets. The presence of salmonella in food is not noticeable because the appearance, odor or flavor are not usually changed (Mahaffe'fJ 1981) .
Transmission can be minimized by: adequate heating of foods to destroy any organisms present; prevention of cross-contamination of other raw foods or cooked foods by utensils; and scrupulous cleanliness and awareness by the food handler.
Eggs are a common mode of trans- • Time and temperature control in storage, preparation, display and serving of foods is of utmost importance. (Hot foods hot, cold foods cold) • Personal hygiene and strict cleanliness in food handling is absolutely necessaryto safe food service.
• III or infected persons should not be permitted to handle, prepare or serve food.
Courtesy of National Restaurant Association
suc.tion effect probably occurs because of a negative pressure created when the cooling egg content shrinks. The investigators concluded that the water used to cool the Easter eggs was contaminated by the cook and the eggswere self-inoculated as they cooled. Leaving them at room temperature for several days provided a perfect milieu for incubation (Tufts, 1985; Axnick, 1984) .
Uncooked and unwashed intact egg shells are covered by a substance called the bloom. This material limits the passage of flavors and odors and provides a natural defense mechanism that is remarkably resistant to contamination. Once washed or cooked, however they become susceptible to bacterial contamination even through unbroken shells (Mahaffex 1981) .
This incident is particularly thought provoking since it is a common occurrence for Easter eggs to stay in baskets for several days before being consumed. Also, the risk of contamination might be greater since egg coloring traditionally involves children who frequently have upper respiratory infections and whose handwashing techniques probably leave something to be desired. A good precaution would be to refrigerate the eggs as soon as they are cooked and dyed until they are ready to be eaten. The best precaution would be to use plastic eggs for hunts and Easterbaskets.
Staphylococcal enterotoxins are well known as causative agents in food poisoning. The most common source of the organism is the human body. Besides those found on the skin and in the mouth, nasal passages and throats of healthy individuals, infected pimples, sinuses or cuts are rich reservoirs. Toxins are produced when foods that support growth are contaminated and allowed to remain for a sufficient length of time at temperatures that support growth.
While the bacteria are killed by temperatures as low as 140°F (60°C), the enterotoxin is stable to heat and cold. Once the toxin has been formed, heating, refrigeration or freezing will not significantly reduce the amount. Control depends on: education of the food handler; scrupulous cleanliness; frequent handwashing; and the prevention of multiplication of any organisms present by refrigerating food before and 118 (Davis, 1980; Mahaffey, 1981) .
MORE INFORMATION
High-protein foods that will readily support growth are commonly implicated in the transmission of staphylococci. These foods include puddlngs, custards, meat (cured as well as tresh), poultry and dressings, meat and egg salads, raw milk and cream filled pastries (Devis, 1980; Mahaffex 1981) .
It has long been thought that salads containing mayonnaise can be dangerous, especially on picnics when they remain in the heat while everyone is playing baseball and swimming. Recent data show that mayonnaise is not the culprit after all. Professor Mary Mennes at the University of Wisconsin-Madison Department of Food Science confirmed that the acid in the mayonnaise inhibits bacterial growth and therefore the ham, chicken or eggs are most likely responsible for the spoilage. Mayonnaise ingredients include oll, vinega~lemon or lime juice and eggs with additional citric acid sometimes added. This combination of ingredients makes a creamy sauce which is too acidic for harmful organisms to survive. It is important, however to keep these products chilled since the protein ingredients will support growth.
TEMPERATURE SURVEILLANCE
An important consideration in maintaining a safe food supply involves temperature surveillance. The FDA Food Service Sanitation Manual states that potentially hazardous food shall be maintained at an internal temperature of 45°F (7.2°C) or below, or at an internal temperature of 140°F (60°C) or above at all times except during the minimum time necessary for preparation. Growth for most food-borne pathogens will be minimal at these temperatures. The temperatures of both hot and cold holding areas in mass feeding operations should be monitored daily and the data recorded in order to identify trends.
A frequently overlooked factor that can negate the best surveillance procedures is the accuracy of thermometers. Accuracy can be difficult to verify because most refrigerators are equipped with built-in thermometers and most of the ones purchased for this use are of the dial type without stems. An easy verification can be accomplished by obtaining a thermometer with a stem that can be checked by placing it in boiling water. This thermometer of known accuracy can be placed in a refrigerator and the temperature readings compared. The stem type of thermometer with a dial on top that is commonly used to check hot foods can also be periodically verified with boiling water. Although everyone assumes that thermometers are accurate, investigation often reveals significant variations. These variations could be weak links in the chain of the best infection control procedures.
EDUCATION
Besideseducating professional food service employees, education of the public at large is also important. The Centers for Disease Control estimate that at least half of all food-borne illness, including most cases of botulism, originates in the home and could be prevented. If people in the food industrx who have access to guidelines, have difficulty in adhering to infection control procedures, it is even more difficult for the average homemaker to take appropriate precautionary measures to prevent foodborne infection.
The OHN has a valuable role in providing education for employees in regard to the prevention of foodborne illness. This could be accomplished by considering mechanisms through which other information is made available to all employees, such as employee newsletters or meetings, small handouts in break or eating rooms, and posters on bulletin boards.
The information does not need to be long or complicated; in fact, short informative bits that can be easily remembered are best. The information can be directed to specific situations to make it more pertinent. For example, around Thanksgiving or Christmas, the ernptovee newsletter might have a short article on precautions to take in the preparation and holding of turkey and dressing. In the summer months, the focus could be geared to picnics and camping. If a large number of employees carry lunches and no refrigerated holding space is available, some precautions about holding potentially hazardous foods in lunch boxes might be pertinent.
An article of this scope can provide no more than a brief overview of a highly complex subject. The charts and reference sources (Tables 1 & 2) are provided in order to add additional information in a condensed format. 
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